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Description 

[0001] This invention relates generally to carton top 
sealing mechanisms and methods, more particularly to 
a carton top sealing mechanism and method utilizing a 
pneumatic membrane. 

[0002] Currently, plastic-coated paperboard gable top 
carton seals are created in the following manner. The 
plastic coating on the paperboard carton is heat-activat- 
ed in any suitable manner, such as hot air, radiated heat, 
or ultrasonic vibration, to a point at which the plastic is 
tacky. The carton panels are folded and guided together, 
and then squeezed and cooled, until the seal takes a 
set. Sufficient pressure must be applied during the seal- 
ing operation to extrude the softened plastic, to fill the 
pockets and voids created by the folded and abutting 
multiple paperboard layers. 

[0003] Depending upon the number of cartons to be 
squeezed at one time, a few thousand to many thou- 
sands of Newtons (several hundred to a few thousand 
pounds of force) must be transmitted to the jaws, to gen- 
erate this pressure. The stroke requirement for the jaws 
is approximately 5/8 centrimetre (1/4 inch). 
[0004] The force applied to the jaws to squeeze the 
cartons is generated by either a straight push, or a lev- 
erage/linkage driven design. The straight push design 
requires large, relatively expensive pneumatic cylinders 
to push the sealing jaws. The leverage/linkage driven 
designs can utilize smaller pneumatic cylinders, or a 
cam, to actuate a linkage system, utilizing leverage ra- 
tios to generate the required force at the sealing jaws. 
However, the linkage components, pivot mounts, and lu- 
brication requirements are generally quite expensive for 
this method also. 

[0005] EP-A-0203572 discloses a portable sealing 
apparatus for the sealing of plastic-coated paperboard 
cartons, including a frame and a fixed jaw mounted 
thereto. A single movable jaw is utilized to seal top por- 
tions of the carton by fusing of a polyethylene coating 
thereon. The movable jaw is driven by a lever linkage 
controlled by an eccentric drive roller rotated by an elec- 
trical motor by way of a gear box and a belt-and-sp rock- 
ets transmission. A guide channel for the bottom of the 
carton enables manual placement of the carton with the 
sealable portions thereon disposed between the fixed 
and movable jaws. The top portions of the carton are 
guided between the jaws by guides formed at one end 
with laterally inwardly converging entrance surfaces. 
The jaws are generally spaced apart a distance of ap- 
proximately 5/8 of a centimetre (approximately 1/4 of an 
inch). Proper selection of pressure, time and controlled 
heating of the jaws enables the carton to remain adja- 
cent the fixed jaw before, during and after the sealing 
thereof, without subsequent remelting of the polyethyl- 
ene coating and opening of the seal for a period of time. 
[0006] US-A-4,735,031, includes a pressing punch 
(Figures 13 and 14) which is pushed by a flexible hose 
or tube containing a medium under a definite pressure 


toward a pressing table 55 to weld two folded-over lay- 
ers of a container collar together. 
[0007] US-A-2,859,796 discloses two flexible tubes 
(Figures 3 and 4) which, when inflated, move heated re- 
s silient material into engagement with a workpiece, such 
as two plies of heat-sealable ends of a pouch, to seal 
the same. 

[0008] US-A-3,808,968 is typical of press devices 
wherein inflatable hoses are utilized in conjunction with 
10 platens to bind two superposed flat articles. 

[0009] US-A-41 93341 discloses a platen for a press 
used to join, by way of a thin layer of uncured vulcaniz- 
able material, two sheets of rubber or rubber-like mate- 
rial. The platen comprises a housing having a recess 
15 therein, an inflatable tubular member being received in 
the recess. When the inflatable member is inflated, it 
acts as a pressure applying member on an elongate 
strip of flexible material, such as synthetic rubber, which 
itself acts directly on the workpiece. The strip and the 
20 tubular member are retained in position in the recess by 
means of a skirt secured to the housing. The housing is 
secured to a vertically movable ram. An oppositely dis- 
posed lower platen is fixed and includes an inverted- 
channel-form member containing an electrical heating 
2S element supported upon an insulating layer of fibrous 
lagging material itself supported upon a rigid layer of 
thermally insulating material, which directly supports the 
inverted-channel-form member. The press may be used 
for ail types of pressing operations alternatively to vul- 
30 canization, for example as a brake-press for forming 
sheet metal. The press may be provided with one or two 
platens of the kind containing an inflatable member. 
[0010] According to one aspect of the present inven- 
tion, there is provided a sealing mechanism for sealing 
35 top sealing fins of thermoplastic-coated paperboard car- 
tons, said mechanism comprising a fixed sealing jaw, 
an oppositely disposed movable sealing jaw, and drive 
means operatively connected to said movable sealing 
>aw to move said movable sealing jaw and squeeze the 
40 sealing fins between the fixed and movable jaws to seal 
the fins, characterized in that said mechanism further 
comprises cooling means arranged to cool the jaws and 
thus to coo! and seal the top sealing fins which arrive 
between said jaws in a heated condition, and in that said 
45 drive means comprises a pneumatic membrane and 
duct means for supplying pneumatic fluid under pres- 
sure to said membrane to expand said pneumatic mem- 
brane when the heated sealing fins are positioned inter- 
mediate the fixed and movable jaws. 
50 [0011] According to another aspect of the present in- 
vention, there is provided a method of sealing top seal- 
ing fins of a thermoplastic-coated paperboard carton, 
comprising 

55 providing a sealing mechanism comprising a fixed 
sealing jaw, an oppositely disposed movable seal- 
ing jaw, and drive means operatively connected to 
said movable sealing jaw, 
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displacing said fins-to between the fixed and mov- 
able jaws, and 

moving the movable sealing jaw to squeeze the 
sealing fins between the fixed and movable jaws to 
seal the fins, while the fins are in a heated condition, 

characterized by 

providing said drive means as a pneumatic mem- 
brane and means for expanding said membrane, 
heating said sealing fins before said displacing of 
the heated fins, and 

cooling said jaws and thus cooling and sealing said 
fins while said fins are squeezed between said jaws. 

[001 2] Owing to the invention, it is possible to provide 
an improved, efficient and simplified carton top sealing 
mechanism, in particular one utilizing a pneumatic 
membrane, in lieu of mechanical drives or air cylinders, 
to actuate oppositely disposed sealer jaws. The pneu- 
matically actuated membrane is operatively connected 
to a movable sealing jaw for urging the same into en- 
gagement with carton gable top sealing panels posi- 
tioned between the movable jaw and a stationary jaw. 
[0013] In order that the invention may be clearly and 
completely disclosed, reference will now be made, by 
way of example, to the accompanying drawings, in 
which:- 

Figure 1 is a fragmentary side elevational schemat- 
ic view of a carton top sealing mechanism; 
Figure 2 is an exploded, detailed view of the carton 
top sealing mechanism; 

Figure 3 is a cross-sectional view of a pneumatic 
membrane component of the carton top sealing 
mechanism in one operational condition; 
Figure 4 is a cross-sectional view of the pneumatic 
membrane component in another operational con- 
dition; 

Figure 5 is a side elevational view similar to Figure 
1, illustrating an alternate embodiment; 
Figure 6 is a top plan view of the alternate embod- 
iment; and 

Figure 6A is an enlarged detail of Figure 6. 

[001 4] Referring now to the drawings in greater detail, 
Figure 1 illustrates a carton top sealing mechanism 10 
including a horizontally oriented stationary jaw 1 2 ex- 
tending from a fixed support member 14. An oppositely 
disposed, horizontally oriented movable jaw 1 6 extends 
from a movable pressure plate 18. It is well-known that 
the oppositely disposed faces 19 of respective sealing 
jaws may be contoured to accommodate variable thick- 
nesses therebetween. 

[0015] A pneumatic bladder or membrane 20 is 
mounted between the movable pressure plate 18 and a 
fixed pressure plate 22 secured to a support member 
24. An inlet tube 26 extends from the pneumatic mem- 


brane 20 through aligned openings 28 and 30 formed in 
the pressure plate 22 and the support member 24, re- 
spectively. The inlet tube 26 is connected to a source of 
air under pressure, represented as 32. 

5 [0016] Figure 2 illustrates the above-referenced ele- 
ments 12, 16, 18, 20, 22, 24, 26, 28 and 30 in more de- 
tail, along with a pair of oppositely disposed side support 
members 34, a cover member 36, supporting legs 38, 
and two pairs of pinch blocks 40 positioned at opposite 

10 ends of the pneumatic membrane 20 between the mov- 
able and fixed pressure plates 18 and 22. respectively. 
[0017] For water cooled stationary and moving jaws 
12 and 16, respectively, a coolant line 42, suitable fit- 
tings 44, and a return line 46 would be provided for each. 

is [0018] In between the inlet tube 26 and the source 32 
of air under pressure, various typical pneumatic connec- 
tor and control components are utilized such as a nut 
48, an elbow 50, a tube 52, a speed control unit 54, a 
pneumatic valve 56, a muffler 58, and a pressure regu- 

20 lator 60. 

[0019] Suitable converging closing rails 62 (Figure 2) 
may serve to bring the usual sealing fins 64 of a gable 
top carton 66 into close proximity to one another just 
before entering the space between the jaws 1 2 and 16, 

25 preventing any jam therewith. 

[0020] In operation, once the sealing fins 64 (Figure 
1 ) of a typical gable top carton 66 are indexed into a 
position intermediate the spaced-apart stationary and 
movable sealing jaws 12 and 16, respectively, a suitable 

30 signal is transmitted to the pneumatic valve 56. The 
pressure regulator 60 supplies a predetermined pres- 
sure, e.g. 450KPa (65 psi), via the tube 52, elbow 50, 
and inlet tube 26 to the interior of the membrane 20, to 
thereby cause the latter to expand from a condition rep- 

35 resented in Figure 3 to that represented in Figure 4, re- 
sulting in approximately 5/8 centimetre (1/4 inch) of hor- 
izontal stroke. 

[0021] This actuation forces the movable jaw 16 lat- 
erally to engage the container sealing fins 64 between 

40 the fixed and movable jaws 1 2 and 1 6, respectively. In- 
asmuch as, in the usual forming, filling and sealing ma- 
chine, the sealing fins 64 of thermoplastic coated paper- 
board cartons 66 are heated prior to entering the sealing 
area, the resultant squeezing operation between the 

45 jaws 12 and 16 serves to create a liquid tight seal be- 
tween the sealing fins. 

[0022] A predetermined plurality of aligned cartons 66 
may be indexed by a conventional conveyor (not shown) 
into position between the oppositely disposed jaws 12 

so and 16, along the lengths thereof, prior to causing the 
expansion of the pneumatic membrane 20. 
[0023] Referring now to Figures 5, 6 and 6A, there is 
shown an alternate embodiment wherein all elements 
comparable to elements of the Figures 1 -4 embodiment 

ss bear the same reference numerals. In addition, it will be 
noted that the positions of the stationary and movable 
jaws 12 and 16, respectively, have been reversed. In 
this embodiment, the membrane 20 expands to the right 
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in Figure 5, moving a movable pressure plate 68 to the 
right, against the force of a spring support member 70 
supporting the pressure plate 68, causing connector 
plates 74 to move the movable jaw 1 6 to the right to en- 
gage the sealing fins 64 between the oppositely dis- 
posed faces 1 9 to seal same. This action bows a second 
spring support member 72 serving to support the mov- 
able jaw 16. Once the membrane is deflated, the spring 
members 70 and 72 return the pressure plate 68 and 
the movable jaw 16 to their respective leftward posi- 
tions. 

[0024] As shown in Figure 6, it is more apparent that 
from one to four cartons 66 may be aligned between and 
sealed by the action of the movable jaw 1 6, against the 
fixed jaw 12. The latter, in this embodiment is formed 
to include four semi-rigidly fixed segments 1 2a, 1 2b, 1 2c 
and 1 2d, which are adapted to permit three cartons, for 
example, to be sealed in the event there is a fourth de- 
fective carton in place. 

[0025] As shown in Figure 6A, the ends of the mem- 
brane 20 are confined between the oppositely disposed 
pinch blocks 40. 

[0026] It should be apparent that there has been de- 
scribed with reference to the drawings an efficient and 
simplified carton top sealing mechanism for use with 
heat-activated thermoplastic-coated paperboard car- 
tons processed on conventional forming, filling and seal- 
ing machines. More specifically, the geometric "foot- 
print" or area of the pneumatic membrane is such that 
it is applied uniformly to the movable sealing jaw to thus 
permit more compact machine designs. Additionally, 
since the membrane does not include any fractional or 
rubbing components, smoother and more readily re- 
peatabie stroke acceleration characteristics are possi- 
ble as compared to mechanical or air cylinder type drive 
arrangements. Furthermore, the membrane, being an 
unconstrained device, does not require critical mounting 
or alignment. 


Claims 

1. A sealing mechanism for sealing top sealing fins 
(64) of thermoplastic-coated paperboard cartons 
(66), said mechanism comprising a fixed sealing 
jaw (1 2), an oppositely disposed movable sealing 
jaw (16), and drive means (20,26) operatively con- 
nected to said movable sealing jaw (16) to move 
said movable sealing jaw (16) and squeeze the 
sealing fins (64) between the fixed and movable 
jaws (12,16) to seal the fins (64), characterized in 
that said mechanism further comprises cooling 
means (42-46) arranged to cool the jaws (12,16) 
and thus to cool and seal the top sealing fins (64) 
which arrive between said jaws (1 2,16) in a heated 
condition, and in that said drive means (20,26) com- 
prises a pneumatic membrane (20) and duct means 
(26) for supplying pneumatic fluid under pressure 


to said membrane (20) to expand said pneumatic 
membrane (20) when the heated sealing fins (64) 
are positioned intermediate the fixed and movable 
jaws (12,16). 

5 

2. A sealing mechanism according to claim 1 , wherein 
said cooling means (42-46) comprises a coolant 
line (42) and a return line (46) . 

10 3. A sealing mechanism according to claim 1 or 2, and 
further comprising a pair of movable and fixed pres- 
sure plates (18,22;68) for confining said membrane 
(20) therebetween, said movable pressure plate 
(18;68) being operatively connected to said mova- 

is ble sealing jaw (16). 

4. A sealing mechanism according to claim 3, and fur- 
ther comprising a connector plate (74) interconnect- 
ing said movable pressure plate (68) and said mov- 

20 able jaw (16). 

5. A sealing mechanism according to claim 3 or 4, and 
further comprising a pair of spring members (70,72) 
supporting said movable pressure plate (68) and 

25 said movable sealing jaw (16), respectively, and 
serving to return said movable pressure plate (68) 
and said movable sealing jaw (16) to their original 
positions when said membrane (20) is deflated. 

30 6. A sealing mechanism according to any preceding 
claim, and further comprising converging rails (62) 
positioned so as to urge said sealing fins (64) into 
close proximity to one another in order to enter the 
space intermediate said fixed and movable sealing 

35 jaws (12,16). 

7. A sealing mechanism according to any preceding 
claim, wherein said pneumatic membrane (64) is 
capable of expanding by of the order of five-eighths 

40 of a centimetre (one-fourth of an inch). 

8. A method of sealing top sealing fins (64) of a ther- 
moplastic-coated paperboard carton, comprising 

45 providing a sealing mechanism comprising a 

fixed sealing jaw (12), an oppositely disposed 
movable sealing jaw (16), and drive means 
(20,26) operatively connected to said movable 
sealing jaw, 

50 displacing said fins (64) to between the fixed 

and movable jaws (12,16), and 
moving the movable sealing jaw (16) to 
squeeze the sealing fins (64) between the fixed 
and movable jaws (12,16) to seal the fins (64), 

55 while the fins (64) are in a heated condition, 

characterized by 
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providing said drive means (20,26) as a pneu- 
matic membrane (20) and means (26) for ex- 
panding said membrane (20), 
heating said sealing fins (64) before said dis- 
placing of the heated fins (64), and s 
cooling said jaws (12,16) and thus cooling and 
sealing said fins (64) while said fins (64) are 
squeezed between said jaws (12,16). 

9. A method according to claim 8, wherein said cooling io 
is performed using a coolant introduced by way of 

a coolant line (42) and returned by way of a return 
line (46). 

10. A method according to claim 8 or 9, wherein said is 
displacing includes displacing said fins (64) towards 
each other into close proximity to each other after 
said heating and before said fins (64) enter the 
space between said jaws (12,16). 


Patentanspruche 

1. Siegelmechanismus zum Siegeln oberer Siegella- 
schen (64) mit Thermoplast beschichteter Pappkar- 2$ 
tons (66), wobei der Mechanismus eine feststehen- 

de Siegelbacke (12), eine gegenuberliegend ange- 
ordnete bewegbare Siegelbacke (16) und eine Ah- 
triebseinrichtung (20, 26) aufweist, die betriebsma- 
Big mit der bewegbaren Siegelbacke (1 6) verbun- 30 
den ist, urn die bewegbare Siegelbacke (16) zu be- 
wegen und die Siegellaschen (64) zum Siegeln der 
Laschen (64) zwischen der feststehenden und der 
bewegbaren Siegelbacke (12, 16) zu klemmen, da- 
durch gekennzeichnet, daG der Mechanismus fer- 35 
ner eine Kuhleinrichtung (42-46) zum Kuhlen der 
Backen (12, 16) undsomit zum Kuhlen und Siegeln 
der oberen Siegellaschen (64), die im erwarmten 
Zustand zwischen die Backen (12, 16) gelangen, 
aufweist, und daG die Antriebseinrichtung (20, 26) <o 
eine pneumatische Membran (20) und eine Kanal- 
einrichtung (26) zum Liefern druckbeaufschlagten 
pneumatischen Fluids an die Membran (20) auf- 
weist, urn die pneumatische Membran (20) zu deh- 
nen, wenn die erwarmten Siegellaschen (64) zwi- 45 
schen der feststehenden und der bewegbaren Bak- 
ke (12, 16) angeordnet sind. 

2. Siegelmechanismus nach Anspruch 1 , bei dem die 
Kuhleinrichtung (42-46) eine Kuhlmittelleitung (42) so 
und eine Rucklaufleitung (46) aufweist. 

3. Siegelmechanismus nach Anspruch 1 Oder 2, und 
ferner mit einem Paar aus einer feststehenden und 
einer bewegbaren Platte (18, 22; 68) zum Einschlie- ss 
Gen der Membran (20) zwischen diesen, wobei die 
bewegbare Druckplatte (18; 68) betriebsmaGig mit 
der bewegbaren Siegelbacke (16) verbunden ist. 


4. Siegelmechanismus nach Anspruch 3, und femer 
mit einer Verbindungsplatte (74), welche die be- 
wegbare Druckplatte (68) und die bewegbare Bak- 
ke (16) miteinander verbindet. 

5. Siegelmechanismus nach Anspruch 3 Oder 4, und 
ferner mit zwei Federelementen (70, 72) zum Stut- 
zen der bewegbaren Druckplatte (68) und der be- 
wegbaren Siegelbacke (16), wobei die Federele- 
mente jeweils dazu dienen, die bewegbare Druck- 
platte (68) und die bewegbare Siegelbacke (16) in 
ihre Ausgangspositionen zuruckzustellen, wenn die 
Membran (20) entspannt ist. 

6. Siegelmechanismus nach einem der vorhergehen- 
den Anspruche, und femer mit konvergierenden 
Schienen (62), die derart positioniert sind, daG sie 
die Siegellaschen (64) in enge Annaherung anein- 
ander bringen, so daG diese in den zwischen der 
feststehenden und der bewegbaren Siegelbacke 
(12, 16) bestehenden Raum eintreten konnen. 

7. Siegelmechanismus nach einem der vorhergehen- 
den Anspruche, bei dem die pneumatische Mem- 
bran (64) in der Lage ist, sich in der GroGenordnung 
von funf Achtel Zentimeter (ein Viertel Inch) auszu- 
dehnen. 

8. Verfahren zum Siegeln von oberen Siegellaschen 
(64) eines mit Thermoplast beschichteten Pappkar- 
tons, mit den folgenden Schritten: 

Bereitstellen eines Siegelmechanismus mit ei- 
ner feststehenden Siegelbacke (12), einer ge- 
genuberliegend angeordneten bewegbaren 
Siegelbacke (1 6) und einer Antriebseinrichtung 
(20, 26), die betriebsmaGig mit der bewegbaren 
Siegelbacke verbunden ist, 

Verschieben der Laschen (64) zwischen die 
feststehende un die bewegbare Backe (1 2, 1 6), 
und 

Bewegen der bewegbaren Siegelbacke (16) 
zum Klemmen der Siegellaschen (62) zwi- 
schen der feststehenden und der bewegbaren 
Backe (12, 16), urn die Laschen (64) im er- 
warmten Zustand der Laschen (64) zu siegeln, 

gekennzeichnet durch 

das Ausbilden der Antriebseinrichtung (20, 26) 
als pneumatische Membran (20) und Einrich- 
tung (26) zum Ausdehnen der Membran (20), 

das Erwarmen der Siegellaschen (64) vor dem 
Verschieben der erwarmten Laschen (64), und 
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das Kuhlen der Backen (12, 16) und somit das 
Kuhlen und Siegeln der Laschen (64), wahrend 
die Laschen (64) zwischen den Backen (1 2, 1 6) 
geklemmt sind. 

9. Verfahren nach Anspruch 8, bei dem das Kuhlen 
unter Verwendung eines uber eine Kuhlmittellei- 
tung (42) eingeleiteten und uber eine Rucklauflei- 
tung (46) abgefuhrten Kuhlmittels erfolgt. 

10. Verfahren nach Anspruch 8 Oder 9, bei dem das 
Verschieben beinhaltet, die Laschen (64) nach dem 
Erwarmen und vor dem Eintreten der Laschen (64) 
in den Raum zwischen den Backen (12, 16) in enge 
Annaherung aufeinander zu zu verschieben. 


Revendications 

1 . Un mScanisme de f ermeture pour termer de manie- 
re gtanche les aiiettes de f ermeture supgrieures 
(64) de boites en carton revdtues de matieres ther- 
moplastiques (66), (edit mScanisme comprenant 
une machoire de fermeture fixe (12), une machoire 
de fermeture mobile disposee de maniere opposed 
(16), et des moyens d'entratnement (20, 26), relies 
de maniere operationnelle a ladite machoire de fer- 
meture mobile (16) pour deplacer ladite. m&choi re 
de fermeture mobile (16) et pressor les aiiettes de 
fermeture (64) entre les machoires de fermeture 
fixe et mobile (12, 16) pourfermer de maniere etan- 
che les aiiettes (64), caracterise* en ce que ledit me- 
canisme comprend en outre des moyens de refroi- 
dissement (42-46) disposes pour refroidir les ma- 
choires (12, 16) et ainsi refroidir et fermer de ma- 
niere etanche ies aiiettes de fermeture sup^rieures 
(64) qui arrivent entre lesdites machoires (12, 16) 
dans un 6tat chauff6, et en ce que lesdits moyens 
d'entratnement (20, 26) comprennent une membra- 
ne pneumatique (20) et des moyens de conduit (26) 
pour fournir un fiuide pneumatique sous pression a 
ladite membrane (20) afin de dilater ladite membra- 
ne pneumatique (20) lorsque les aiiettes de ferme- 
ture chauffees (64) sont mises en place entre les 
machoires fixe et mobile (12, 16). 

2. Un mScanisme de fermeture selon la revendication 
1, dans lequel lesdits moyens de refroidissement 
(42-46) comprennent une ligne de produit refrige- 
rant (42) et une ligne de retour (46). 

3. Un m6canisme de fermeture selon la revendication 
1 ou 2, et comprenant en outre une paire de plaques 
de pression mobile et fixe (18, 22 ; 68) pour enfer- 
mer entre elles ladite membrane (20), ladite plaque 
de pression mobile (16 ; 68) etant relive de maniere 
operationnelle a ladite machoire de fermeture mo- 
bile (16). 


4. Un mScanisme de fermeture selon la revendication 
3, et comprenant en outre une plaque de liaison (74) 
reliant entre elles ladite plaque de pression mobile 
(68) et ladite machoire mobile (16). 

s 

5. Un mScanisme de fermeture selon la revendication 
3ou 4, et comprenant en outre une paire d'6l6ments 
a ressort (70, 72) supportant ladite plaque de pres- 
sion mobile (68) et ladite machoire de fermeture 

10 mobile (16), respectivement, et servant a ramener 
ladite plaque de pression mobile (68) et ladite ma- 
choire de fermeture mobile (16) dans leur position 
d'origine lorsque ladite membrane (20) est d6gon- 
f!6e. 

15 

6. Un mecanisme de fermeture selon une revendica- 
tion pr6c6dente quelconque, et comprenant en 
outre des rails convergents (62) mis en place de 
maniere a pousser lesdites aiiettes de fermeture 

20 (64) en les rapprochant I'une de I'autre de maniere 
a p6n6trer dans I'espace entre lesdites machoires 
de fermeture fixe et mobile (12, 16). 

7. Un mScanisme de fermeture selon une revendica- 
25 tion prec&Jente quelconque, dans lequel ladite 

membrane pneumatique (64) est capable de se di- 
later de Pordre de cinq huitiemes de centimetre (un 
quart de pouce). 

30 8. Un proc§d6 de fermeture de I'ailette de fermeture 
sup6rieur (64) d'une botte en carton revetu de ma- 
tieres thermoplastiques comprenant les operations 
consistant a : 

35 prevoir un mecanisme de fermeture compre- 

nant une machoire de fermeture fixe (12), une 
machoire de fermeture mobile disposed de ma- 
niere oppos6e (16), et des moyens d'entraine- 
ment (20, 26) reltes de maniere operationnelle 

^o a ladite machoire de fermeture mobile, 

dgplacer lesdites aiiettes (64) entre lesdites 
machoires fixe et mobile (12, 16), et 

<5 d6placer la machoire de fermeture mobile (1 6) 

pour serrer des aiiettes de fermeture (64) entre 
les machoires fixe et mobile (1 2, 16) afin de fer- 
mer de maniere 6tanche les aiiettes (64), alors 
que les aiiettes (64) sont dans un 6tat chauffe" ; 

so 

caract6ris6 par les operations consistant a : 

prevoir lesdits moyens d'entrainement (20, 26) 
sous la forme d'une membrane pneumatique 
55 (20) et de moyens (26) pour dilater ladite mem- 

brane (20), 

chauffer lesdites aiiettes de fermeture (24) 
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avant ladite operation de d6placement des 
ailettes chauftees (64), et 

refroidir lesdites machoires (12, 16) t r froidir 
ainsi et termer de maniere stanch I sdites $ 
ailettes (64) alors que lesdites ailettes (64) sont 
senses entre lesdites machoires (12, 16). 


9. Un precede" selon la revendication 8, dans lequel 
ladite operation de refroidissement est eff ectu6e en 10 
utilisant un produit r6f rig6rant introduit par I'interm6- 
diaire d'une ligne de produit refrigerant (42) et ra- 
mene par rintermediaire d'une ligne de retour (46). 


10. Un proc6d6 selon la revendication 8 ou 9, dans le- is 
quel ladite operation de d6placement comprend le 
fait de deplacer lesdites ailettes (64) i'une vers 
('autre pour les rapprocher I'une de I'autre apres le- 
dit chauffage et avant que lesdites ailettes (64) p6- 
netre dans I'espace entre lesdites machoires (12, 20 
16). 
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FIG. 5 



10 


EP 0 731 026 B1 


FIG.6 
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